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Abstract
Background: Smoking is a significant women’s health issue. Examining smoking behaviors among occupational groups
with a high prevalence of women may reveal the culture of smoking behavior and quit efforts of female smokers. The
purpose of this study was to examine how smoking and quitting characteristics (i.e., ever and recent quit attempts)
among females in the occupation of nursing are similar or different to those of women in the general population.
Methods: Cross-sectional data from the Tobacco Use Supplement of the Current Population Survey 2006/2007
were used to compare smoking behaviors of nurses (n = 2, 566) to those of non-healthcare professional women
(n = 93, 717). Smoking characteristics included years of smoking, number of cigarettes, and time to first cigarette
with smoking within the first 30 minutes as an indicator of nicotine dependence. Logistic regression models using
replicate weights were used to determine correlates of ever and previous 12 months quit attempts.
Results: Nurses had a lower smoking prevalence than other women (12.1% vs 16.6%, p < 0.0001); were more likely
to have ever made a quit attempt (77% vs 68%, p = 0.0002); but not in the previous 12 months (42% vs 43%, p =
0.77). Among those who ever made a quit attempt, nurses who smoked within 30 minutes of waking, were more
likely to have made a quit attempt compared to other women (OR = 3.1, 95% CI: 1.9, 5.1). When considering quit
attempts within the last 12 months, nurses whose first cigarette was after 30 minutes of waking were less likely to
have made a quit attempt compared to other females (OR = 0.69, 95% CI: 0.49, 0.98). There were no other
significant differences in ever/recent quitting.
Conclusions: Smoking prevalence among female nurses was lower than among women who were not in healthcare
occupations, as expected. The lack of difference in recent quit efforts among female nurses as compared to other
female smokers has not been previously reported. The link between lower level of nicotine dependence, as reflected by
the longer time to first cigarette, and lower quit attempts among nurses needs further exploration.
Background
Smoking is a significant concern for women’s health [1,2]
including the health of the predominantly female nursing
profession [3]. Viewing smoking among women by pro-
fessional group provides a context for understanding the
culture of smoking behavior and supporting targeted quit
efforts. The purposes of this analysis of the Tobacco Use
Supplement-Current Population Survey (TUS-CPS) are
to explore smoking and quitting characteristics among
female nurses as compared to women in the general
population, and to examine factors associated with quit
attempts which might support tailored smoking cessation
programs for a predominantly female health profession.
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negative impact of smoking on health, using primarily
data from men [4]. The report had no impact on decreas-
ing smoking among women. Subsequent Surgeon General
Reports on smoking and women’s health were published
in 1980 [5] and 2001 [2], using extensive data from the
Nurses’ Health Study [6]. Thus, female nurses significantly
contributed to our understanding of the impact of smok-
ing on women and the benefits of quitting [7]. Analysis of
smoking trends among participants in the Nurses’ Health
Study revealed that quitting smoking continued to be diffi-
cult across age groups, with nurses who continued to
smoke having decreased survival [8] and lower quality of
life [9].
Over 46 million Americans 18 years and older currently
smoke (17.9% of women and 23.5% of men) [10] with
slower rates of decline among women, pointing to a need
to better understand quitting behavior among women.
Differences of smoking rates by ethnicity, education and
income exist among women and parallel that of smokers
in the general population, with highest prevalence among
women with lower levels of education and income [10].
Smoking is highly addictive and only 3% to 5% of those
making an unaided quit attempt are abstinent one year
later [11]. In 2008, 45.3% of current adult smokers (20.8
million people) stopped smoking for one day or more in
the previous year because they were trying to quit [12]. A
report of quit attempts among women of reproductive age
indicated that while the majority of daily smokers made a
quit attempt, fewer than half were successful in quitting,
and only one fourth of daily smokers in the 18-24 years of
age group succeeded [13]. Similar to smoking, quitting is
inversely associated with education level [10].
Differences in smoking among occupational groups also
exist which support the need for easily accessible tobacco
dependence treatment appropriate to the characteristics of
the workers and the worksite. Among occupational
groups, current smoking among healthcare practitioners,
reported at 11.8%, was not separated by sex [14]. Under-
standing smoking prevalence by occupation, especially in
largely female occupations, is useful for developing strate-
gies to support quit efforts of female smokers. Comparison
of smoking behaviors of female nurses with other women
provides a new perspective on the culture of smoking and
quitting behaviors in the workplace. Changes in smoking
among healthcare providers have been reported (1974-
1991) with smoking declining more rapidly among physi-
cians than among Registered Nurses (RNs) and Licensed
Practical Nurses [15]. An analysis of smoking among
healthcare professionals in the 2003 and 2006/2007 TUS-
CPS revealed that smoking among RNs was 10.7% and
among LPNs, 20.6%, with physicians and dentists having
clearly lower smoking prevalence (2.3% and 3.0%, respec-
tively) [16]. There was no statistically significant change in
current smoking between the 2003 and 2006/07 RN and
LPN cohorts. Calculation of quit ratios, determined by the
ratio of former smokers to ever smokers, indicated that
LPNs were the only group with a lower quit ratio than the
general public. Supporting the quit efforts of healthcare
providers is vital because healthcare professionals who
smoke may be less likely to assist patients who smoke to
quit [17]. Although there have been national efforts to
support nurse in their quit efforts [18,19], data about
nurses’ quitting are limited.
The primary research objectives for this study compar-
ing female nurses who smoke to female smokers in the
general population were to: 1) assess lifetime quit attempts
and quit attempts within the previous 12 months, 2) evalu-
ate smoking characteristics (i.e., age of initiation, years of
smoking, number of cigarettes per day, and time to first
cigarette), and 3) to determine the relationship of smoking
characteristics to quit attempts.
Methods
Sample
The CPS, a federally-funded household survey, is con-
ducted by the United States (U.S.) Bureau of Labor Sta-
tistics and is intended to be nationally representative;
70% respond by telephone [20]. A random sample is
selected from occupied housing units using monthly
multistage probability samples. The TUS has accompa-
nied the CPS survey since 1992-93 [21]. Smoking status
is self-reported and defined as follows: current smoker
(smoked at least 100 cigarettes lifetime and responded
“every day or some day” to “Do you now smoke cigar-
ettes every day, some days, or not at all”), former smo-
ker (smoked at least 100 cigarettes lifetime and
responded “n o ta ta l l ” to the previous question), and
never smoker (smoked fewer than 100 cigarettes life-
time). Infrequent or “sometime” smokers are defined as
smokers who smoked less than 12 days per month. Fre-
quent smokers are defined as smokers who smoked
every day or greater than 12 days per month. Both
groups are included in thisa n a l y s i sf o c u s e do nq u i t
attempts.
First, we identified all women in the 2006/2007 TUS-
CPS. Data from female nurses (RNs, n = 2, 107 and LPNs,
n = 459, n = 2, 566 total) were then identified by occupa-
tional code [21]. Using occupational codes, 37 women
who were non-nurse healthcare professionals (i.e., physi-
cians, physician assistants, pharmacists, dentists, respira-
tory therapists) were removed from the general female
sample, resulting in a sample of women in the general
population (n = 93, 717) who were not nurses or other
healthcare professionals. Finally, we extracted data from
all female current smokers, 18 years and older, resulting in
333 nurses and 15, 998 women in the general population
who were smokers.
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Smoking status categories included never, former and cur-
rent smoker. Characteristics of smoking included age of
initiation and years of smoking asked of all “ever” smokers
(i.e., current and former). Age of initiation (age of regular
smoking in this dataset) was dichotomized as ≤ 15 years
and > 15 years of age, similar to the strategy by Messer
[22]. In parallel with other analyses of the TUS-CPS, num-
ber of years of smoking were put in four categories (≤ 10,
11- 20, 21-30, 30+ years) [23,24]. Similarly, number of
cigarettes per day was put in three categories (≤ 10, 11-20,
and > 20 cigarettes per day) as in other TUS-CPS analyses
[25,26]. As a simple screener for level of nicotine depen-
dence, we used the reported time to first cigarette (TTFC)
after waking which has been identified as a strong predic-
tor of successful quitting in previous analyses of the
TUS-CPS [25,26]. Lower level of nicotine dependence was
indicated by smoking after 30 minutes of waking and
higher level of dependence was indicated by smoking
within 30 minutes of waking.
Quit attempts
The primary outcome for this analysis was quit attempts:
ever trying to quit smoking and trying to quit within the
prior 12 months. History of quit attempts was assessed
by responses in the TUS-CPS through one of the follow-
ing questions: “Have you ever stopped smoking for one
day or longer because you were trying to quit smoking?”
or “Have you ever made a serious attempt to stop smok-
ing because you were trying to quit, even if you stopped
for less than a day?”.A sd e m o n s t r a t e db yH u g h e s&
Callas [27], the inclusion of all quit attempts, including
those that last less than 24 hours is important to elimi-
nate bias towards underestimating quitting efforts. Thus,
we also included quit attempts that lasted less than
24 hours.
Demographic characteristics
Demographic characteristics examined among current
smokers in the two groups included: age, race, education,
marital status, income, and geographic location. To facili-
tate comparisons and to allow us to compare our findings
with other studies using the TUS-CPS (22-24), we cre-
ated several categorical variables. Age was grouped into
four categories (18 - 24, 25 -44, 45 - 59, 60+ years), race
was dichotomized (White/Non-White), education was
dichotomized (< Bachelor’s degree, Bachelor’sd e g r e eo r
more), marital status was collapsed into three categories
(single, married, widowed/separated/divorced). Accord-
ing to the original data categories, income is reported in
three levels (< $19, 999, $20, 000-39, 999, $40, 000+) and
state was collapsed into specific regions (Northeast, Mid-
west, South, and West).
For current smokers who were currently employed, we
compared female nurses and women in the general popu-
lation on support for quitting in the worksite through
responses to: “Within the past 12 months, has your
employer offered any stop smoking program or any other
help to employees who want to quit smoking?”.F o rc u r -
rent smokers who had visited a doctor in the previous 12
months, we compared the two groups for doctor’sa d v i c e
to quit. For smokers who made a quit attempt in the
prior 12 months, we compared use of a telephone quit-
line for support.
Data source and statistical analyses
T h eT U S - C P Sd a t aa n dq u e s t i o n n a i r ea r ea v a i l a b l ef o r
free download from the National Cancer Institute at
http://riskfactor.cancer.gov/studies/tus-cps/info.html.
Statistical analyses were performed using SAS software
(Cary, NC) version 9.1 and SAS-Callable SUDAAN ver-
sion 9.0.1 (RTI International, Research Triangle Park,
NC). Calculations of standard errors were based on the
U.S. Census Bureau replicate weights, obtained from the
National Cancer Institute and SUDAAN, which adjusts
for complex survey design. Estimates of prevalence were
calculated using self-response weights.
Differences in the distributions of female nurses and
other females in the general population across levels of
different categorical demographics variables and smoking
characteristics were assessed using chi-square tests. This
univariate analysis was done to identify potential factors
that may have some effect on the outcomes in later
model building of quit attempts.
Differences in ever quit attempts (any versus none) in
lifetime as well as quit attempts in the previous 12 months
between the two groups also were assessed using chi-
square tests. The latter was done as a first step towards
comparing the outcomes between the two groups without
accounting for confounders. Then, to account for potential
confounders, we built weighted logistic regression models
for the outcomes separately using replicate weights. For
each outcome, an initial model was built that included all
the significant variables obtained from univariate analyses
as well as others that were considered meaningful towards
prediction of the outcome. Main effect of group as well as
interaction terms involving group with other variables
were entered into this initial model. The purpose of
including interaction terms was to see if a variable had dif-
ferential effects on the outcomes by varying group. At this
stage, the model was assessed for goodness-of-fit and
redundant variables (i.e., made no significant contribution
to the prediction) were discarded and this process was
repeated iteratively until a final model was obtained where
all remaining variables contributed significantly to the pre-
diction of each ever and recent quit attempts and showed
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terms involving group so we looked at the corresponding
simple effects and presented these as the final results from
the models. Goodness-of-fit of the models were assessed
using Hosmer-Lemeshow test as well as studying the area
under the curve (AUC) of the associated receiver operat-
ing characteristic (ROC) curves.
Results
In the TUS-CPS 2006/2007, there were significant differ-
ences in smoking status between female nurses and
women in the general population as displayed in Table 1,
with a higher proportion of current smokers in the gen-
eral population. In terms of any quit attempts (lifetime or
within the previous 12 months), nurses were significantly
more likely to have ever made a quit attempt, compared
to other women (p = 0.0002). However, there were no
significant differences between the two groups in their
quit attempts in the previous 12 months (p =0 . 7 7 ) .
Fewer nurse smokers who ever made a quit attempt, quit
for less than 24 hours as compared to women in the gen-
eral population (3.3% vs 5.2%); similarly, fewer nurses
who made a quit attempt in the previous 12 months quit
for less than 24 hours (10.5% vs 13.0%), but neither of
these differences was statistically significant.
Table 2 compares the demographic and smoking char-
acteristics of current smokers in both groups. There were
statistically significant differences in age, race, marital
status, education and income, with a higher proportion
of women having smoked for 10 years or less compared
to nurses. A higher proportion of women smoked more
than a pack a day when compared with female nurses.
Worksite support for quitting smoking was evaluated
among those who were not retired, had been working for
pay and are not self-employed. Female nurses reported
significantly higher worksite support for quitting com-
pared to females in the general population (42.0% vs.
17.1%, p < 0.0001). Among those who had seen a medical
doctor in the past 12 months, there was no significant
difference in the frequency of a doctor’sa d v i c et oq u i t
smoking. For those who made a quit attempt in the prior
12 months, only a small proportion in both groups
reported using a telephone quitline to support quit
efforts, with a significantly lower proportion of nurses
reported using a quitline when compared to other
women (0.6% vs. 3.4%, p < 0.0001).
Table 3 displays the logistic regression models for each
of the outcomes: ever quit attempts (versus none) and
any quit attempts in the previous 12 months for nurses
and women in the general population, controlling for sta-
tistically significant group differences in demographic
variables and smoking characteristics, as observed in
Table 1.
In the model for ever making a quit attempt, there was a
significant (p = 0.0012) interaction between group and
TTFC (as an indicator of high/low nicotine dependence),
controlling for age, race, marital status, smoking for more
than 12 days in a month, and age of smoking initiation of
regular smoking. When there is a significant interaction
term, it is customary to look at the simple effects i.e., fix
the level of one variable and test for differences among the
levels of the other variable and repeat this for both vari-
ables. In this analysis of female smokers, we tested for dif-
ferences between nurses and other women. Thus, looking
Table 1 Comparison between female nurses and females in the general population in smoking and quitting attempts
Female nurses Females in general population p-value
(N = 2566, LPNS = 459; RNs = 2107) (N = 93717)
n
(%, SE*)
n
(%, SE)
Smoking Status
Never Smokers 1751
(71.1, 1.0)
59513
(66.1, 0.2)
< 0.0001
Former Smokers 482
(16.8, 0.8)
18206
(17.2, 0.2)
Current Smokers 333
(12.1, 0.7)
15998
(16.6, 0.2)
Quit attempts among current smokers
Ever made a quit attempt? Yes 256
(76.6, 2.6)
11085
(67.6, 0.5)
0.0002
No 77
(23.4, 2.6)
4913
(32.44, 0.5)
Quit attempt in previous 12 months Yes 145
(43.2, 3.0)
6829
(42.3, 0.5)
0.77
No 188
(56.8, 3.0)
9169
(57.7, 0.5)
SE = standard error
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characteristics
Variables Female
Nurses
(n = 333)
Females in the general population
(n = 15, 998)
p - value
Demographic Characteristics n
% (SE)
n
% (SE)
Age < 0.0001
18-24 9
(3.2, 1.3)
1, 588
(14.5, 0.3)
25-44 164
(48.4, 3.3)
6, 654
(41.1, 0.4)
45-59 139
(41.6, 3.1)
5, 159
(30.7, 0.4)
60 + 21
(6.9, 1.6)
2, 561
(13.7, 0.3)
Race
White 290
(84.7, 2.6)
12, 957
(78.2, 0.4)
0.01
Non-White 43
(15.3, 2.6)
3041
(21.8, 0.4)
Education
Less than Bachelor’s Degree 235
(69.4, 2.8)
14, 105
(88.4, 0.3)
< 0.0001
Bachelor’s degree or more 98
(30.6, 2.8)
1893
(11.6, 0.3)
Marital status
Married 163
(49.0, 3.3)
6, 937
(41.7, 0.5)
0.0005
Widowed, divorced, separated 112
(34.1, 3.0)
5, 460
(32.1, 0.5)
Never married 58
(16.9, 2.3)
3601
(26.2, 0.4)
Region
Northeast 72
(20.8, 3.2)
2, 966
(17.4, 0.4)
0.48
Midwest 100
(28.8, 2.9)
4, 380
(26.6, 0.4)
South 97
(34.8, 3.2)
5, 339
(38.5, 0.5)
West 64
(15.7, 2.3)
3, 313
(17.6, 0.4)
Income
Less than or equal to $19, 999 18
(6.4, 1.7)
4, 318
(27.1, 0.4)
< 0.0001
$20, 000 - $39, 999 63
(20.6, 2.5)
4, 204
(26.0, 0.5)
$40, 000+ 252
(73.0, 2.8)
7, 476
(47.0, 0.5)
Smoking Characteristics N
% (SE)
n
% (SE)
Age of smoking initiation of regular smoking
Less than or equal to 15 years of age 78
(24.5, 3.0)
4, 800
(30.3, 0.4)
0.06
Greater than 15 years of age 255
(75.5, 3.0)
11, 198
(69.7, 0.4)
Years of smoking
Less than or equal to 10 years 109
(33.1, 3.1)
5, 643
(40.0, 0.4)
0.005
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that after controlling for confounders, among those with a
high level of nicotine dependence, female nurses had three
times the odds of having ever made a quit attempt com-
pared to that of other women in the general population
(OR = 3.1, 95% CI: 1.9, 5.1). Among those with low level
of nicotine dependence, there was no significant difference
in lifetime quit attempts between the two groups. The
AUC of the associated ROC curve for this model was 0.6
and the p-value from the Hosmer-Lemeshow test was
0.18, indicative of good model fit.
In the model for quit attempts in the previous 12
months, there was a similar significant interaction
between group and TTFC (p = 0.0111), controlling for
geographic region, smoking for more than 12 days in a
month, years of smoking, cigarettes per day and age of
smoking initiation. Looking at the simple effect of TTFC,
we find in Table 3 (Model II) that after controlling for
confounders, among those with a low level of nicotine
dependence, nurses were less likely to have made a quit
attempt in the previous 12 months compared to other
females during that same time (OR = 0.69, 95% CI: 0.49,
0.98). However, among those with high level of nicotine
dependence, there were no significant differences
between the two groups in quit efforts in the previous 12
months. AUC of the associated ROC curve from the final
fitted model was 0.6, implying good fit. This was further
confirmed by the Hosmer-Lemeshow test, p-value of
0.71.
Discussion
This analysis revealed that although having lower smoking
prevalence than women in the general population, female
nurses who smoke may not have an easier time quitting
and one should, therefore, not assume, that these health-
care professionals do not need support in quitting. Over
three quarters of the nurses who were current smokers
had made a quit attempt, higher than the general female
population, but less than half had made an attempt within
the previous 12 months. The overall prevalence of quit
attempts by nurse smokers (76.6%) was higher than pre-
viously reported. In a 27-year follow-up (1976-2003) of
Table 2 Comparison of female nurses who smoke and other female smokers in demographic and smoking characteris-
tics (Continued)
11 - 20 years 88
(25.1, 2.8)
3, 485
(21.3, 0.3)
21 - 30 years 81
(25.6, 3.0)
3, 213
(18.7, 0.3)
Greater than 30 years 55
(16.2, 2.3)
3, 657
(20.2, 0.3)
Number of cigarettes per day
≤ 10 190
(56.3, 2.8)
8, 370
(53.9, 0.5)
0.0001
11 - 20 130
(40.3, 2.9)
6, 288
(38.3, 0.5)
>2 0 1 3
(3.3, 1.0)
1, 340
(7.8, 0.3)
1st cigarette within 30 minutes of waking up
Yes 159
(52.1, 3.2)
8, 368
(52.0, 0.5)
0.97
No 171
(47.9, 3.2)
7, 362
(48.1, 0.5)
Table 3 Multiple logistic regression models for female smokers’ ever and previous 12 month quit smoking attempts
Interaction between occupation category and time to first cigarette within 30 min of waking up Adjusted OR 95% CI p-value
Model I: Ever made a quit attempt
a
￿ Female nurses v. other women who smoke WITHIN 30 mins of waking up 3.1 (1.9, 5.1) < 0.0001
￿ Female nurses v. other women who smoke AFTER 30 mins of waking up 1.1 (0.7, 1.6) 0.66
Model II: Made a quit attempt in the previous 12 months
b
￿ Female nurses v. other women who smoke WITHIN 30 mins of waking up 1.3 (0.9, 1.9) 0.11
￿ Female nurses v. other women who smoke AFTER 30 mins of waking up 0.69 (0.49, 0.98) 0.04
a Controlling for demographics (age, race, marital status) and smoking characteristics (age of smoking initiation, smoking 12 or more days a month)
b Controlling for demographics (region) and smoking characteristics (years of smoking, cigarettes per day, age of smoking initiation, smoking 12 or more days a
month)
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who smoked had never made a quit attempt [8]. In the
TUS-CPS sample of female smokers, the proportions of
nurses and women making a quit attempt in the previous
12 months (43% and 42%, respectively) are slightly lower
than the one reported for the general population, i.e., 45%
[28]. The lack of difference in recent quit efforts also was
surprising given the changes in social acceptability of
smoking, especially among healthcare professionals [29].
This is substantially lower than the quit attempt rates of a
motivated sample of nurse smokers (92% female) partici-
pating in web-based smoking cessation intervention where
73% had made a quit attempt in the previous 12 months
[19].
The difference in the demographics (i.e., age, race,
education, marital status, income) between nurses who
smoke compared to other female smokers in the TUS-
CPS sample has not been previously described. It was
expected that nurses would be in the mid-range age
groups, and that they would have a higher proportion of
Whites and level of income as this mirrors the demo-
graphics of the profession [30,31], and is similar to
another sample of nurse smokers [19].
Female nurses who smoked also differed from other
women in the TUS-CPS in smoking characteristics.
Nurses had more years of smoking but because of the
older age of this group, differences with the general
female population would be expected. The categories of
number of cigarettes smoked per day also were signifi-
cantly different with a higher proportion of nurses in
the low category (fewer than 10 cigarettes per day) and
in the mid-range (11 - 20 cigarettes per day) and fewer
smoking more than 20 cigarettes per day. This is similar
to the 67% of nurse smokers participating in a web-
based smoking cessation program who smoked less than
20 cigarettes per day [19,32]. A trend toward fewer
cigarettes also was noted in 1986 in the Nurse’s Health
Study, with highest number of cigarettes smoked among
the cohort born in 1940-44 [6]. There was no significant
difference in the TTFC. More than half of nurses and
women in the general population fall into the higher
level of nicotine dependence category of smoking within
30 minutes of awakening, an indicator of addiction and
of less successful quit effor t s[ 2 5 ] .T h i si ss i m i l a rt oa
previous report of nurse smokers [19].
Support for quitting
Nurses have acknowledged that smoking can disrupt
workplace relationships and that support for quitting in
the workplace would enable quit attempts [19,33,34]. In
this sample, nurses reported significantly higher levels of
worksite cessation support than other women. There
were no significant differences in advice from physicians
to quit with over a third of nurses and other women
not receiving such advice. The proportion of those
receiving advice to quit from a healthcare provider was
similar to other reports of quit efforts among nurses
[19] and among smokers in general [35].
In this version of the TUS-CPS there are limited ques-
tions about cessation support. We do not have informa-
tion about use of medications or counseling, the evidence-
based recommended strategies for improving quit rates
[11]. In a previous report of nurses’ quit efforts, a minority
of nurses utilized pharmacotherapy and counseling to help
them quit smoking [19]. In focus groups of current and
former smokers, nurses exhibited similar misconceptions
about pharmacotherapy as the general population with
reluctance to “replace one addiction with another” and a
preference for quitting on their own [33]. Thus, despite
being healthcare professionals, nurses who smoke may not
be aware of evidence-based methods for quitting. The fact
that only a small proportion of the sample ever used a tel-
ephone quitline for cessation support emphasizes the need
to promote this free and effective resource more broadly.
Few smokers seem to take advantage of this resource [36],
including nurses making a quit attempt [19]. A campaign
promoting the quitline for nurses and for other female
smokers might be warranted. Nurses could take advantage
of this private, individualized cessation support.
Correlates of quitting
While smoking the first cigarette within 30 minutes of
waking up was not a predictor for nurses making at least
one quit attempt in the previous 12 months, it was a pre-
dictor for nurses making at least one quit attempt in their
lifetime. Compared to other female smokers, nurses who
were had lower levels of nicotine dependence (i.e., longer
TTFC) were less likely to have made a quit attempt in the
previous 12 months. This has not been previously
reported. If nurse smokers, as compared to other female
smokers, experience fewer symptoms of withdrawal and
addiction, could this lead them to minimize health risks of
smoking and fewer quit attempts? This clearly is an area
needing further study. There are a variety of barriers to
quitting reported by nurses. Some nurses who smoke have
acknowledged their fear of losing work break if they quit
[19,37] and there are reports of nurses who smoke getting
more work breaks [35]. Nurses also have described diffi-
culties in coping with withdrawal symptoms during the
work shift and concerns of losing friendships of “smoking
buddies” [35] which may be a concern for other female
smokers as well.
Unlike other female professions, the negative impact
of smoking on the health of nurses has been well estab-
lished [8]. The trend in decline of smoking among
nurses in the past several decades mirrors changes in
smoking among women. However, this study reveals
some differences in quitting behaviors that are of
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encouraging nurses to make quit attempts and utilize
available resources, such as the telephone quitline.
Further, given that smoking among nurses remains a
barrier to the provision of smoking cessation interven-
tion to patients, all efforts should be made to promote
cessation resources for nurses’ own use. Evidence sug-
gests that worksite smoking bans may encourage further
quit attempts [38]. As more and more medical campuses
become smokefree, this may accelerate quit efforts of all
healthcare professionals [39,40].
Limitations
When using the TUS-CPS database, there are a number
of limitations that must be considered in the interpreta-
tion of these findings. Although these are weighted esti-
mates, the sample size of nurses is relatively small. By
merging data of RNs and LPNs, this may have resulted in
a cohort with higher smoking prevalence and lower edu-
cation than the RN population alone, but the sample of
LPNs was too small to be examined separately. In a
related analysis of male and female healthcare providers,
LPNs had the highest smoking prevalence (20.6%) and
the lowest quit ratio [29]. Thus, we are unable to provide
specific directions for either group individually. This ana-
lysis focuses on female smokers, however smoking preva-
lence among male healthcare providers also is a concern.
Additionally, we were limited in sub-set analysis because
of the sample size.
Smoking status is self-reported and not biochemically
confirmed, as recommended [41]. As described, the 2006/
2007 version of the TUS-CPS is limited in the number of
questions about quitting. Thus, we are unable to describe
the range of resources used by women to quit and other
variables which might impact their quit such as smoking
among household members. No information is available
on number of quit attempts although multiple attempts is
common [32,33]. This dataset does not provide informa-
tion about triggers for quit attempts. Nurses have reported
pregnancy, health concerns and illness among family
members as incentives to quitting as well as the cost of
tobacco products, smokefree work environments, and the
social unacceptability of smoking [32]. Additionally, we do
not have information on body weight. Being overweight
and weight gain after quitting have been suggested as
barriers to quit efforts [2].
Conclusions
This analysis provides information on similarities and
differences in quit attempts among female nurses who
smoke and female smokers in the general population.
Although the relatively low prevalence of smoking
among nurses is encouraging, it remains much higher
than the estimated 2% of physician smokers [29]. Not
previously reported, there was no difference in recent
quit efforts among nurse smokers compared to other
women. Also of interest was the finding that among
those who made a recent quit attempt, nurses with a
lower level of nicotine dependence were less likely to try
to quit than other female smokers in this group. Differ-
ent occupational groups may have different acceptability
in the culture of smoking and quitting. Research explor-
ing smoking and quitting in predominantly female occu-
pations may be important in describing the culture of
smoking and quitting and finding ways to address this
major health risk affecting women.
Acknowledgements
LS is a professor in the School of Nursing, University of California, Los
Angeles and SAB is a chief consultant for the project. Financial support by a
grant from the Smoking Cessation Leadership Center, University of California,
San Francisco (grant no. 3341sc), is gratefully acknowledged. The author’s
appreciate the assistance of Marjorie J. Wells, PhD, project director, for
assistance with formatting the manuscript.
Author details
1School of Nursing, University of California, Los Angeles, 700 Tiverton Ave,
Los Angeles, CA 90095, USA.
2Tobacco Policy International, San Francisco, CA
94118, USA.
Authors’ contributions
LS and SAB conceived of the study; KN contributed to the study design and
devised the analysis plan and data display with the assistance of QY. All
authors participated in the interpretation of the data and writing and review
of the manuscript. LS and SAB obtained funding to partially support the
project. All authors read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 31 October 2011 Accepted: 19 March 2012
Published: 19 March 2012
References
1. U. S. Department of Health and Human Services: A Report of the Surgeon
General: How tobacco smoke causes disease: the biology and behavioral basis
for smoking-attributable disease Rockville: Public Health Service, Office of the
Surgeon General; 2010.
2. U.S. Department of Health and Human Services: Women and smoking: A
report of the Surgeon General - 2001 U.S. Department of Health and Human
Services, Centers for Disease Control and Prevention, National Center for
Chronic Disease Prevention and Health Promotion, Office on Smoking and
Health; 2001 [http://www.cdc.gov/tobacco/data_statistics/sgr/2001/].
3. Sarna L, Bialous SA: Why tobacco is a women’s health issue. Nurs Clin
North America 2004, 39:165-180.
4. U.S. Department of Health Education and Welfare: Smoking and health:
report of the advisory committee to the Surgeon General of the Public Health
Service Washington: U.S. Department of Health, Education, and Welfare,
Public Health Service; 1964.
5. U.S Department of Health and Human Services: The health consequences of
smoking for women: a report of the Surgeon General U.S. Department of
Health and Human Services, Public Health Service, Office of the Assistant
Secretary for Health, Office on Smoking and Health; 1980 [http://profiles.
nlm.nih.gov/NN/B/B/R/T/_/nnbbrt.pdf].
6. Belanger CF, Hennekens CH, Rosner B, Speizer FE: The nurses’ health
study. Am J Nurs 1978, 78:1039-1040.
7. Kenfield SA, Stampfer MJ, Rosner BA, Colditz GA: Smoking and smoking
cessation in relation to mortality in women. JAMA 2008, 299:2037-2047.
8. Sarna L, Bialous SA, Jun HJ, Wewers ME, Cooley ME, Feskanich D: Smoking
trends in the nurses’ health study (1976-2003). Nurs Res 2008, 57:374-382.
Sarna et al. BMC Women?’?s Health 2012, 12:4
http://www.biomedcentral.com/1472-6874/12/4
Page 8 of 99. Sarna L, Bialous SA, Cooley ME, Jun HJ, Feskanich D: Impact of smoking
and smoking cessation on health-related quality of life in women in the
Nurses’ Health Study. Qual Life Res 2008, 17:1217-1227.
10. Centers for Disease Control and Prevention: Vital signs: current cigarette
smoking among adults aged ≥ 18 years - United States, 2009. MMWR
2010, 59:1135-1140.
11. Fiore M, Jaen C, Baker TB, et al: Treating tobacco use and dependence: 2008
update, clinical practice guideline U.S. Department of Health and Human
Services, Public Health Service; 2008.
12. Centers for Disease Control and Prevention: Cigarette smoking among
adults and trends in smoking cessation-United States, 2008. MMWR 2009,
58:1227-1232.
13. Centers for Disease Control and Prevention: Cigarette smoking among
adults-United States, 2007. MMWR 2008, 57:1221-1226.
14. Centers for Disease Control and Prevention: Current cigarette smoking
prevalence among working adults — United States, 2004–2010. MMRW
2011, 60:1305-1309.
15. Nelson DE, Giovino GA, Emont SL, et al: Trends in cigarette smoking
among US Physicians and nurses. JAMA 1994, 271:1273-1275.
16. Schroeder SA, Morris CD: Confronting a neglected epidemic: tobacco
cessation for persons with mental illnesses and substance abuse
problems. Annu Rev Public Health 2010, 31:297-314, 1p following 314.
17. Sarna L, Bialous SA, Wells M, Kotlerman J, Wewers ME, Froelicher ES:
Frequency of nurses’ smoking cessation interventions: report from a
national survey. J Clin Nurs 2009, 18:2066-2077.
18. Sarna L, Bialous S, Barbeau E, McLellan D: Strategies to implement tobacco
control policy and advocacy initiatives. Crit Care Nursing Clin North Am
2006, 18:113-122, xiii.
19. Sarna L, Bialous S, Wewers ME, et al: Nurses trying to quit smoking using
the internet. Nurs Outlook 2009, 57:246-256.
20. U.S. Bureau of the Census: Current Population Survey: Design and
Methodology, Technical Paper 63RV U.S. Department of Labor, Bureau of
Labor Statistics, U. S. Department of Commerce, Economics and Statistics
Administration; 2002 [http://www.census.gov/prod/2002pubs/tp63rv.pdf].
21. U.S. Department of Commerce, Census Bureau, National Cancer Institute,
Centers for Disease Control and Prevention: Tobacco Use Supplement to the
Current Population Survey, 2006-2008 2008 [http://riskfactor.cancer.gov/
studies/tus-cps/print_all.html].
22. Messer K, Trinidad DR, Al-Delalmy WK, Pierce JP: Smoking cessation rates
in the united states: a comparison of young adult and older smokers.
Am J PH 2008, 98:317-322.
23. Shiffman S, Brockwell SE, Pillitteri JL, Gitchell JG: Use of smoking-cessation
treatments in the United States. Am J Prev Med 2008, 34:102-111.
24. Fagan P, Auguston E, Backinger CL, O’Connell ME, Vollinger RE, Kaufman A,
Gibson JT: Quit attempts and intention to quit cigarette smoking among
young adults in the United States. Am J Pub Health 2007, 97:1412-1420.
25. Borland R, Young H-H, O’Connor RJ, Hyland A, Thompson ME: The
reliability and predictive validity of the heaviness of smoking index and
its two components: findings from the international tobacco control
four country study. Nicotine & Tob Res 2010, 12(Supp 1):S45-S50.
26. Baker T, Piper M, McCarthy D, et al: Time to first cigarette in the morning
as an index of ability to quit smoking: Implications for nicotine
dependence. Nicotine Tob Res 2007, 9:555-570.
27. Hughes JR, Callas PW: Definition of a quit attempt: a replication test.
Nicotine Tob Res 2010, 12:1176-1179.
28. Centers for Disease Control and Prevention: Cigarette smoking among
adults and trends in smoking cessation –United States, 2008. MMWR
2009, 58:1227-1232.
29. Sarna L, Bialous SA, Sinha K, Yang Q, Wewers ME: Are healthcare providers
still smoking? Data from the 2003 and 2006/2007 tobacco use
supplement-current population surveys. Nicotine Tob Res 2010,
12:1167-1171.
30. U.S. Department of Health and Human Services: The registered nurse
population: findings from the 2008 national sample survey of registered nurses,
2010 [http://bhpr.hrsa.gov/healthworkforce/rnsurvey2008.html].
31. U.S. Department of Health and Human: Supply, demand, and use of licensed
practical nurses Health Resources and Services Administration, Bureau of
Health Professions, Office of Workforce Evaluation and Quality Assurance by
the Center for Health Workfoce Distribution Studies, University of California,
San Francisco; 2004.
32. Bialous SA, Sarna L, Wells M, Elashoff D, Wewers ME, Froelicher ES:
Characteristics of nurses who used the internet-based nurses QuitNet
for smoking cessation. Public Health Nurs 2009, 26:329-338.
33. Bialous SA, Sarna L, Wewers ME, Froelicher ES, Danao L: Nurses’
perspectives of smoking initiation, addiction, and cessation. Nurs Res
2004, 53:387-395.
34. Sarna L, Bialous SA, Wewers ME, Froelicher ES, Danao L: Nurses, smoking,
and the workplace. Res Nurs Health 2005, 28:79-90.
35. Schroeder SA: What to do with a patient who smokes. JAMA 2005,
294:482-487.
36. Zhu SH, Anderson CM, Tedeschi GJ, et al: Evidence of real-world
effectiveness of a telephone quitline for smokers. N Engl J Med 2002,
347:1087-1093.
37. Sarna L, Aguinaga Bialous S, Wells MJ, Kotlerman J, Froelicher ES,
Wewers ME: Do you need to smoke to get a break?: smoking status and
missed work breaks among staff nurses. Am J Prev Med 2009, 37:
S165-S171.
38. Rose A, Fagan P, Lawerence D, Hart A, Shavers VL, Gibson JT: The role of
worksite and home smoking bans in smoking cessation among U.S.
employed adult female smokers. Am J Health Promotion 2011, 26:26-36.
39. Williams SC, Hafner JM, Morton DJ, Holm AL, Milberger SM, Koss RG,
Loeb JM: The adoption of smoke-free hospital campuses in the United
States. Tob Control 2009, 18:451-458.
40. Ripley-Moffitt C, Viera AJ, Goldstein AO, Steiner JB, Kramer KD: Influence of
a tobacco-free hospital campus policy on smoking status of hospital
employees. Am J Health Promot 2010, 25(1):e25-e28.
41. SRNT. Subcommittee on Biochemical Verification: Biochemical verification
of tobacco use and cessation. NicotineTob Res 2002, 4:149-159.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1472-6874/12/4/prepub
doi:10.1186/1472-6874-12-4
Cite this article as: Sarna et al.: Are quit attempts among U.S. female
nurses who smoke different from female smokers in the general
population? An analysis of the 2006/2007 tobacco use supplement to
the current population survey. BMC Women’s Health 2012 12:4.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Sarna et al. BMC Women?’?s Health 2012, 12:4
http://www.biomedcentral.com/1472-6874/12/4
Page 9 of 9